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. $x$ $y(x)$ $x=0$ .
$y(x)$ $x=0$ $y(x \cdot)=c+\sum_{j=1}^{\infty}a_{j}x^{j}$ . $y^{(0)}(x)\equiv y(x),$ $c^{(0)}\equiv c,$ $a_{j}^{(0)}\equiv a_{j}$ ,
$k=0$ .




$y^{(l_{\dot{\mu}})}(x)-y^{(k)}(0)=x^{L_{k}} \sum_{j=0}^{\infty}a_{L_{k}+j}^{(k)}x^{i}$ . $L_{k}\geq 1,$ $a_{L_{k}}^{(k)}\neq 0$ .
$(y^{(k)}(x)-y^{(k)}(\mathrm{O}))/x^{L_{k}}$. $y^{(k+1)}(x)$ ,
$y^{(k+1)}(x)$ $t^{f}R^{\cdot}.\text{ }$ $c^{(k+1)},$ $a_{j}^{(k+1)},$ $(j\geq 1)$ $\hat{\pi}\ovalbox{\tt\small REJECT}$. :
$y^{(k+1)}(x)$ $\equiv(\frac{y^{(k)}(x)-y^{(k)}(0)}{x^{L_{k}}})=-1(\sum_{\mathrm{j}=0}^{\infty}a_{L_{k}+j}^{(k)}x^{j})-1\equiv c^{(k+1)}+\sum_{j=1}^{\infty}a_{j}^{(k+1)}x^{j}$ .
$k=k$ 1 LOOP .
$c^{(k)},$ $a_{j}^{\langle k)}(j\geq 1)$ $c,$ $a_{j}(j\geq 1)$
$4_{\backslash },\grave{\backslash }\mathrm{a}\hat{\mathrm{e}}\ovalbox{\tt\small REJECT}$ ffl .
$y^{(k)}(x)-y^{(k)}(0)$ $k$ $y(x)$ .
( ), $y(x)$ .
y(k $\rangle$ $(x)-y^{(k)}(0)$ \mbox{\boldmath $\tau$} #JR $\sum_{j=1}^{\infty}a_{j}^{\langle k)}x^{j}$ $|\underline{\overline{\mathrm{s}}}^{\wedge}\not\equiv$ , $a_{j}^{(k\}}(j\geq 1)$ ,
( )
$;]^{\grave{\grave{\mathrm{a}}}}$ , 6.
$k=m$ , : $y^{(k)}(x)=c^{(k)}+ \frac{x^{L_{k}}}{y^{(k+1)}(x)}$
.
$y(x)$
: $y(x)=c^{(0)}+ \frac{x^{L\mathrm{o}}}{c^{(1)}+}\frac{x^{L_{1}}}{c^{\langle 2)}+}\frac{x^{L_{2}}}{c^{(3\}}+}\ldots\frac{x^{L_{m-1}}}{c^{(m)}}$ .
$y(x)$ , $(m-1)$ $L_{k}$
, $(m-1)$ $L_{k}$
$(m-1)=-1$ , :0: :0,
$(m-1)=2\ell$ , $\sum_{j=0}^{\ell}L_{2j}$ ; $j=0 \sum_{\ell}^{l-1}L_{2j+1}$ ,




$y(x)$ $P(x)/Q(x)$ ( $P,$ $Q$ ). $x=0$
$Q(0)\neq 0$ . $n \equiv\max(\deg P, \mathrm{d}\mathrm{e}_{\mathrm{a}}\sigma Q)$ $y(x\rangle$ :
$y(x)=P(x)/Q(x)=(p_{0}+p_{1}x+p_{2}x^{2}+\cdots+p_{n}x^{n})/(q_{0}+q_{1}x+q_{2}x^{2}+\cdots+q_{n}x^{n})$ .
$q_{0}\neq 0$ , $y(0)=p_{0}/q\mathit{0};p_{j}’\equiv pj-y(0)\cdot qj,$ $(j\geq 1)$ ,
$y(x)-y(0)=(p_{1}’x+p_{2}’x^{2}+\cdots+p_{n}’x^{n})/(q_{0}+q_{1}x+q_{2}x^{2}+\cdots+q_{n}x^{n})$ .
.
$x$ $L_{0}$ , ( $L0\geq 1$ , $p_{L_{0}}’\neq 0$ )
$y(x)-y(0)=x^{L_{0}}\cross(p_{L_{0}}’+p_{L_{0\tau^{\mathrm{I}}}1^{X+\cdots+p_{n}’x^{n-L_{0}})}}’/(q_{0}+q_{1}x+q_{2}x^{2}+\cdots+q_{n}x^{n})$ . ,
$y^{(1)}(x)\equiv x^{L_{0}}/(y(x)-y(0))=(q_{0}+q_{1}x+q_{2}x^{2}+\cdots+q_{n}x^{n})/(p_{L_{0}}’+p_{L\mathrm{o}+1}’x+\cdots+p_{n}’x^{n-L_{0}})$ .
, $y^{(1)}(0)=q\mathrm{o}/p_{L_{0}}’)$. $q_{j}’\equiv q_{j}-y^{(1)}(0)\cdot p_{L\mathrm{o}+j}’$ ; $q_{m}’\equiv q_{m}$
$(1\leq j\leq n-L_{0}<m\leq n)$ ,
$y^{(2)}(x)\equiv x^{L_{1}}/(y^{(1)}(x)-y^{(1)}(0))=(p_{L_{0}}’+p_{L\mathrm{o}+1^{X+\cdots+p_{n}’x^{n-L_{\mathrm{O}}})/(q_{L_{1}}’+q_{L_{1}+1}’x+\cdots+q_{n}’x^{n-L_{1}})}}’\cdot$
( $L_{1}\geq 1$ , $q_{L_{1}}’\neq 0.$)
$P’(x)/Q’(x)$ , $P’$ , $Q’$ , $\deg P’\leq n-L_{0}$ , $\mathrm{d}\mathrm{e}_{\epsilon}^{\sigma}$, $Q’\leq n-L_{1}$ ,















ODE : $y’(x)=F(x_{1}y(x)),$ $y(0)=\lambda,$ $(F(x, y)$ )
: $y(x, \lambda)=\lambda+\sum_{j=1}^{\infty}a_{j}(\lambda)x^{j}$ $\ell$ $y[ \ell](x, \lambda)\equiv y(x, \lambda)\mathrm{m}\mathrm{o}\mathrm{d} x^{l+1}=\lambda+\sum_{j=1}^{p}a_{j}(\lambda)x^{j}$
181
,ODE $y_{[\ell+1]}’(x, \lambda)=F(x, y\{i](x, \lambda^{\backslash }))\mathrm{m}\mathrm{o}\mathrm{d} x^{\ell}$ . $l=0$ $y[0](x, \lambda)=\lambda$ Picard
$\text{ }\acute{4_{:}}\Xi:arrow y$ [$\mathit{1}+1_{\mathrm{J}}^{\rceil}(x,$ $\lambda)=\lambda+\oint_{0}^{x}\{F(x,$ $y[l](x,$ $\lambda))\mathrm{m}\mathrm{o}\mathrm{d} x^{\ell+1}\}dx$ , $\pi$] $f\mathfrak{X}J..\text{ }5\pi 5$
[2].
32 Newton
Newton ( $x,$ $\lambda$ )
$r[k]=y_{[k]}’-F(x, y\{k])$ , $y[k\text{ }\equiv y[k]+\delta y_{[k]}$ , r[k+l
$r_{[k+1]}$ $=y_{[k+1]}’-F(x, y_{[k+1]})$
$=(y_{[k]}+\mathit{5}y_{[k]}\rangle’-F(x, y_{\zeta k]}+\delta y_{[k]})$
$=y_{[k]}’+\delta y_{[k]}’-F(x, y_{[k]})-F_{y},(x, y_{[k]})\delta y_{[k]}+O(\delta y_{[k]}^{2})$
$=r_{\mathrm{f}^{k?}}+\delta y_{[k]}’-F_{y}(x, y_{[k\rfloor})\delta y_{[k]}+O(\delta y_{\{k]}^{2})$ .
,x $=0$ $\delta y_{\lfloor k]}$ ODE: $\delta y_{[k]}’-F_{y}(x, y[k])\delta y_{|k}]=-r_{[k]}$
$r_{[k+1]}=O(\delta y_{[k]}^{2})$ .
$\delta y_{[k]}$ ODE $T \equiv\exp(\oint_{0}^{x}F_{y}(x, y[k])dx)\text{ }$ , $\delta y_{\{k]}=-T\oint_{0}^{x}\frac{r_{[k]}}{T}dx$ . (
$x$ )
r $O(x^{M})$ \mbox{\boldmath $\delta$}y $O(x^{NI+1})$ , $r_{[k+1]}$ $O(x^{2(M+1)}),\delta y_{[k+1]}$ $O(x^{2NI+3})$ .
y $M$ ,y$[k+l]$ $2M+2$ .
.
33 Ricatti
Ricatti $y’(x)-y^{2}(x)=J(x)$ ODE ,Picard
. $J(x)$ $x=0$ , $x=0$ $y(x)$ ,
$J(x)$ $x=0$ $\overline{J}(x)$ . $y$ $x=0$ $\lambda$
, $y(x, \lambda)$ $x$ $y[l](x, \lambda)$ .
$\ell=0$ $y_{[0]}(x, \lambda)arrow\lambda$ ;
LOOP: \ell LOOP :
$r[l](x, \lambda)\equiv\overline{J}(x)-y_{[\ell]}’(x, \lambda)+y_{[\ell]}^{2}(x, \lambda)$ $O(x^{\ell})$ ;
$x^{\ell}$ $(\ell+1)$ $ap+1(\lambda)$ ;










$y_{\lfloor}’\ell$] $(x, \lambda)$ $x$
$l$ Ricatti $O(x^{\ell})$ .
$y$ \pi ] $\lambda$ $a_{j}(\lambda)$ $y(X, \lambda)=\lambda-\mathrm{T}^{\mathrm{I}_{-\sum_{j=1}^{\infty}a_{j}(\lambda)x^{j}}}$ .
$a_{k+1}(\lambda)$ , $J(x)$ $\tilde{J}(x)$ $k$ $\lambda$ .
4 Ricatti



















ODE $\lambda$ . x $\lambda$
. ODE , $\lambda$
.
$k$ , $(k+1)$ .
$\lambda$ $aj(\lambda),$ $(j>k)$ . $a_{j}(\lambda)=0,$ $(j>k)$
$\lambda$ . ,
. ,
. $aj(\lambda)=0,$ $(k<j\leq\ell)$ $\lambda$ $E_{k}^{t}$ \sim $<p$’ $E_{k}^{(\ell)}\supseteq E_{k}^{(l’)}$
, $E_{k}^{(\ell)}\supseteq E_{k}^{(\infty)}$ . , $E_{k}^{(l)}$
$E_{k}^{(\infty)}$ . $E_{k}^{(l)}$ , $E_{k}^{(\infty)}$ $E_{k}^{(\varpi)}$
$E_{k}^{(\ell)}$ .
$aj(\lambda)$ , $\lambda$
$a_{l}(\lambda)$ . $a\ell(\lambda)$ $\lambda$ $E_{k}$ . $E_{k}$ .
193
$\lambda\not\in E_{k}$ $k$ . \lambda 1\epsilon E\sim $\lambda=\lambda_{\mu}$
$a_{l+1}(\lambda),$ $\cdot$ 4 . ( $\lambda=\lambda_{\mu}$ ODE






- ODE $x=0$ $y=\lambda$ $y(x, \lambda)=\lambda+\sum_{j=1}^{\infty}aj(\lambda)x^{j}$ . $y^{(0)}(x, \lambda)\equiv y(x, \lambda)$
.
$k=0$ .
LOOP: \mbox{\boldmath $\varpi$} $\oint$& $y^{(k)}(x, \lambda)-c^{(k)}(\lambda)=\sum_{j=1}^{\infty}a_{j}^{(k)}(\lambda)x^{j}$ .







$y^{(k+1)}\langle x,$ $\lambda)$ $\equiv(\frac{y^{(k)}(x,\lambda)-c^{\langle k)}(\lambda)}{x^{L_{k}(\lambda)}})-1$
$=c^{(k+1)}( \lambda\rangle+\sum_{j=1}^{\infty}a_{j}^{(k+1)}(\lambda)x^{j}$
$karrow k+1$ LOOP .
$M$ $2M$
.
$k=0,1,2,$ $\cdots$ , .
$\lambda$ $a_{j}^{(k)}(\lambda),$ $(j\geq 1)$ $\text{ }\ovalbox{\tt\small REJECT} J\mathrm{J}$ ” $l[^{\backslash }$–Bg. 1 ” $\mathrm{f}\mathrm{f}\acute{\tau}_{\backslash }.\yen.\mathrm{X}$
. ( , $\lambda$ )
$a_{j_{k}}^{(k)}(\lambda)$ $\lambda$ $E_{k}$ . ( $E_{k}$
)
$\lambda\not\in E_{k}$ , $y^{(k)}$ $(x, \lambda)$ . ( $\equiv$
)





$a_{j}^{(k)}(\lambda),$ ($j>$ ) . $\text{ }jk$
$M$ , $M\geq 0$
.
, $L_{k}(\lambda)$ ,
$k$ , $x$ $y(x, \lambda)$ . $y(x, \lambda)$
. ,
, $\lambda$ .
, $\lambda$ , $L_{k}(\lambda)$
. , $L_{k}(\lambda)$
.
, $\{Lj, (j\leq k\rangle\}$ (=
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